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WARRANTY 


Repair or replacement of any defective part 
within ninety days after purchase will be made 
provided the unit is delivered with 
transportation charges prepaid to the factory 
and provided the unit has not been subjected 
to misuse. This warranty is in lieu of all other 
warranties expressed or implied. 


MULTIPLIER PREFIXES 


*Although the abbreviations shown are recommended, almost all 
technical publications deviate to use upper or lower case letters for 
consistency in style or to conform to common usage. 
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SPECIFICATIONS 
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eet Frequency Ranges: Band A: 18 — 54 Mhz 

eee ae Band B: 6.0 — 18.4 Mhz 
Ov on pe Band C: 1.8 — 6.1 Mhz 
S gee ae Band D: 530 — 1840 Khz 
ee ee ee a Band E: 155 — 530 Khz 
ONL we afte Band F: 50 — 155 Khz 
w a - i 
0 Sic el : Calibration: Frequency is indicated to an accuracy of 1% or 
ae S , oy ° z better. 
a a ra) a 
a : a 2 Output: 0.6 to 160,000 microvolts across a 50 ohm load in 1 db 
20 3 see I wu z steps. Output is factory adjusted to 100,000 microvolts at 600 
0 <i ni ® ° Khz. The output meter and switch attenuators are accurate to 
a 


within one db of the calibrated output at any other setting 
throughout the frequency range of the instrument. Leakage 
fields are equivalent to less than 0.1 microvolt at the output 
terminals. 


(RMS) VOLTS AT 10 MEGOHMS, WITH 


Modulation: Amplitude modulation is variable from zero to 
50% . The percent modulation is indicated on the panel meter 
to an accuracy of + 10% for carrier frequencies up to 30 Mhz. 
Internal modulation is 400 Hz + 5% with less than 10% 

; distortion. Input impedance at the external modulation jack is 
2500 ohms at 1000 Hz. An input of 1.5 volts rms is required for 
50% modulation at maximum setting of the modulation level 

$ control. Modulation is flat within 1 db from 100 Hz to 5000 Hz 
and within 3 db from 50 Hz to 10,000 Hz. Incidental frequency 
modulation is negligible below 30 Mhz and less than .05% at 50 
Mhz. 


DC VOLTS AT 20K OPV. ON IOV. SCALE, AT 600 KG 


50% MOD. 


Crystal Calibrator: In the seventh bandswitch position, the r-f 
oscillator is crystal controlled at 1 Mhz. Harmonics are usable 
to 30 Mhz or higher. Crystal frequency accuracy is better than 
005% . 


Figure 7 Model SG-83C Schematic Diagram 


Power Supply: Operation for 40 hours, or approximately 4 
months in average intermittent use of 1/2 hour per day, from 
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NEDA 1600 9 volt transistor battery (not supplied). Alternate 
operation from 115 volts, 50-60 Hz. Power consumption 1 watt. 
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PRICE and DELIVERY 
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shipment from stock. 


Size: 10-1/2’’ high, 12-1/2’’ wide, 7-1/2’ deep. Shipping weight 
tion Manual.. 


19 pounds. Supplied with detachable line cord, four foot output 
cable, heavy vinyl dust cover, and two copies of the Instruction 


Manual. 
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PARTS LIST 


Cl 10-272 pf. 2 gang C24 .0047 mfd. 1400 V. ey Tb gy 
C2 .1 mfd. 10% mylar C25 .01 mfd. ceramic LS” igeuh 
C3 .01 mfd. ceramic C26 .01 mfd. ceramic L4 160 uh 
C4 1-8 pf. variable C27 100 mfd. 16V. electrolytic L5 1.7 mh 
C5 1-8 pf. variable C28 .01 mfd. ceramic L6 19 mh 
C6 1-8 pf. variable C29 .047 mfd. 10% mylar L7 250 uh 
C7 1-8 pf. variable C30 1.0 mfd. 10% mylar L8 250 uh 
C8 1-8 pf. variable C31 .047 mfd. 10% mylar L9 1.5¢mh 
C9 1-8 pf. variable C32 .047 mfd. 10% mylar L10 250 uh 
C10 15 pf. 5% mica C33 100 mfd. 16V electrolytic LY Jey mh 
C11 100 pf. 5% mica C34 .001 mfd. 10% mylar L12 Ferrite Bead 
C12 15 pf. 5% mica C35 .01 mfd. ceramic M 50uA 
C13 100 mfd 16V electrolytic C36 .01 mfd. ceramic Ql 2N5485 
C14 2 pf. 5% mica C37 .001 mfd. 10% mylar Q2 MPS6514 
C15 .001 mfd. 10% mylar C38 .001 mfd. 10% mylar Q3 MPS6518 
C16 .0047 mfd. 20% ceramic C39 100 mfd. Q4 2N508 
C17 .0047 mfd. 1400V. C40 100 mfd. 16V. electrolytic R1 470 5% 
C18 .047 mfd. 10% mylar Di HD1811 R2 220K 10% 
C19 .047 mfd. 10% mylar D2 1N34A R3 100K 10% 
C20 .01 mfd. ceramic D3 1N34A R4 470 5% 
C21 100 mfd. 16V. electrolytic D4 1N2482 R5 240 5% 
C22 .047 mfd. 10% mylar D5 1N2482 R6 1K 5% 
C23 100 mfd. 16V. electrolytic D6 1N964B R7 470 5% 
la) ah 


’ 
= 
co 
os 
= 
= 
Fs 
oo 
bs 
© 
Qo 
2 
m 
= 
rw 
= 
“ 
= 
J 
o 
a 
_ 
. 
“ 
on 
= 
J 
= 
“ 
= 
- 


= 
so 
m4 
= 
= 
= 
o 
= 


10je19Ud) JeUSIS psepueysS 
JE8-9S (POW T ensiy 


PaAOWaY PIA!YS YIM MAA JOLe,UL g eanBIy 


TZ 


1 tn Exgtend 


2, ser L/S 


S10}2UUOD ONG 
Be 

09-0 SOA GIT Wor to Areqeg [eU1ejUT WO sazetedG 
LOpsUUOD UOTe[Npo|, [euse}xq 

(19}2/[ 

uo pezyedIpuy) %OG 01 0 e[qulIeA uUOTye[Npo| 4UeD Jeg 


uorjetedO [eshIQ ZU T 

(q]04 QT’) 

S}LOAOLOIAT OOO'O9T 07 HOAOTIPT 9'0 pareaqiyeg yndyno 
uolyeiqijeg Aouenbelg %[ ‘ese1eaog zu FG 0} zZUY OG 


SAYOLVad AONVNYONNHd O&8-DS 


S10jeloues [BUSIS PIepueIg ‘S1OJVIOUES [VUSIS PIepUvIS AIS 
-uadxe JSOUI oY} YIM UOUWUIOD UI Sainjesj o[qeilsep AueW sey 
JEB-NS 4809 MOT OY, ‘(Senyea [eordAz) [eyUsUIepUNyJ oy} MOTEqG 
e10Ul 10 qp QF 91e sotUOWIeYy JoysIyY pue “yndyno [eJUeUep 
-unj 94} MOT[Eq Qp OZ SI DIUOULIeY PUOdIeS ey], ‘:peonpar AT}e0I3 
aie sommouliey Jepio ys, “Ameuruids jueTjeoxe sey oedojea 
-Ud UOI}ZE[NPOU! dU} “WILOJOABM J-1 UOIZIO}SIP MOT BY} JO sdUENbes 
-uU0d B SY ‘adOdSOT[IOSO puBqeapIM B UO IISIA SI [BUSIS J-1 oY 
JO UOT4{IOJSIP ON ‘WIOJaAeM JoInd yONU YM [eUsIS J-1 yndjno 
ue ssonpoid usIsep MoU st], “Jeyijdure yndyno 10}stsuet} UOdITIS 
B pue ‘Iayjnq JAMOT[OJ 19qj{IWIA IOYSISUBI} UODTITIS eB ‘10}e][IOSO 
LOJSISUBIY JOJO P[elJ UODI[IS eB seyeIOdIOOUL DERg-NS Jepow 


“aE8-DS [8PON 
SNOLAdId oy} Sopesiedns YOIYM USISOpP MOU & SI 10JBIOUDY) [PUBIC 
prepueys OE8-DS [PON FUL 996T Ul peonporjul Ees-DS 
TOPO oy} pur ‘POET Ul paonporUl “VWE8-NS [PPO] ey} ‘susIsep 
poaoiduit Aq PpeMO][OJ SYM [epOU SIY], ‘pl1oMm oy} yNoysnoiyy 
esn Ul MOU pUe ZOGT UL SULINJORJNUR|, SUBUIATD AQ poonpo.rqul 
E8-OS JOPOW ey} sem ‘sz[OAOIOIU UL pezerqI{ed ATezeInI0e ynd 
-JNO YIM “IOVEIAaUSy [VUSIG PIeEPULIS 934S-pI[OS [[e ISAT ou, 


NOILdIWDS3AG 
JE8-9S THGOW 
YOLVYSANASD IVNSIS GYVGNVLS 


higher capacity may be preferred. It is also possible to destroy 
the output transistor if a transceiver under test is accidentally 
turned to transmit while connected to the SG-83C. The switch 
attenuator can withstand the steady application of up to 4 volts 
D.C. or rms without damage. 


Field replacement of transistors is not difficult and will not in- 
validate the microvolt calibration of the SG-83C. It is not 
necessary to return the generator to the factory. The shielded 
switch attenuator need not be disturbed. Only the shield over 
the generator assembly is removed, by removal of sixteen 
screws. 


If the audio oscillator transistor, Q4 (type 2N508) is damaged, 
it can be replaced without affecting the modulation frequency, 
per cent, or waveform. 


If the r-f output transistor, Q3 (type MPS6518) is damaged, it 
can be replaced without affecting the microvolt calibration in 
any way. The per cent modulation will require recalibration 
with an oscilloscope, as described above. 


The oscillator transistor, Q1, (type 2N5485) can be replaced 
also without affecting the microvolt calibration. Replacement 
may cause a slight change in the frequency calibration, 
although usually the change will not exceed the 1% calibration 
tolerance. If the frequency dial calibration error is excessive af- 
ter oscillator tranistor replacement, the dial may be 
recalibrated with a frequency meter as described above. 


The emitter follower transistor, Q2 (type MPS6514) may also 
be replaced without effect on either the frequency, microvolt, or 
modulation calibration. 


Correct D.C. voltages are shown on the schematic diagram at a 
number of circuit points as an aid to troubleshooting. All D.C. 
voltages under 10 volts are read on the 10 volt scale of a 20,000 
ohms per volt meter. R-F and audio frequency voltages are also 
shown in parentheses. These are read with an A.C. meter such 
as the Hewlett Packard 400 or Eico 250. 
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PANEL RF CALIO PANEL 
CONTROL (FACTORY ADJ) SWITCHES 
1 1 1 


t 
OUTPUT 


1 
i] 
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‘ a: 
——> | TER |__| attenuator _| modulator [> L_ Attenuator F——F[_arrenvaton |} —©) 
FOLLOWER 


FET 
OSCILLATOR 


MOD. CALIB 
(FACTORY ADJ.) 


PANEL 
CONTROL 


TRANSISTOR 


OSCILLATOR ig O———___—_—_—_—_——_6) moo 


400 CPS INT. EXT INPUT 


Figure 2 Block Diagram 


from Clemens Manufacturing are in use in the largest in- 
dustrial, university, and U.S. Government laboratories. Those 
engaged in communications circuit development will find the 
SG-83C indispensable. The low cost and stability of the SG-83C 
also make it ideal for production line alignment stations. 


A silicon, N-Channel, field effect transistor oscillator is used in 
the SG-83C. A ferrite bead in the oscillator circuit prevents high 
frequency parasitic oscillations. The oscillator is followed by a 
silicon NPN transistor emitter follower to buffer the oscillator 
from the modulated output amplifier as a precaution against 
frequency modulation. Following the buffer stage is a silicon 
PNP transistor modulated output stage. The audio (400 Hz) 
modulating signal is produced by a PNP transistor oscillator. 
An external audio signal may be used instead to modulate the 
carrier. 


The r-f output level is indicated on the panel meter. A special 
fast recovery diode is used as the r-f rectifier to ensure uniform 
rectification efficiency throughout the frequency coverage of the 
generator. The r-f voltmeter circuit uses a thermistor to prevent 
measurement errors due to temperature changes. 


The metered r-f voltage is applied to an attenuator which con- 
sists of seven switches, each controlling a pi resistive at- 
tenuator. The switch attenuator is preferred to the waveguide 
type in applications up to 100 mc because the minimum inser- 
tion loss is zero. The reset accuracy of a switch attenuator is 
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! | | 
150 KHZ, 500 KHZ | 16 


| 
| 
BAND F A E B D Cc 
REMOVE MAIN TUNING KNOB FOR ACCESS TO ADJUSTMENTS 


SG83C Set Adj. Adj. 

Band BC221 to Slug Trim Cap. 
A 1 Mhz 26 Mhz 52 Mhz 
B 1 Mhz 8.0 Mhz 16 mc Mhz 
C 1 Mhz 2.0 Mhz 5.0 Mhz 
D 200 Khz 600 Khz 1600 Khz 
E 200 Khz 200 Khz 500 Khz 
F 200 Khz 50 Khz 150 Khz 


Figure 4 Model SG-83C Alignment Adjustments 


Readjustment of the modulation per cent is accomplished by a 
crewdriver adjustment through the small hole above the MOD 
ADJ control. The modulation pattern, Fig. 5, should be ob- 
tained on an oscilloscope connected across a 50 ohm ter- 
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on all ranges. Each generator is individually calibrated by ad- 
justment of slotted plates on the tuning capacitor. 


The SG-83C may be operated from a battery carried inside the 
cabinet, or from the built-in power supply which operates from 
115 volts, 50-60 Hz. The built-in power supply is well filtered 
and regulated by a zener diode. 


When operating from the internal battery, the line cord may be 
detached from the cabinet for convenience. With line cord 
operation, the amount of A.C. power consumed is negligible and 
is not sufficient to heat the cabinet. There is, of course, no 
warm-up frequency drift, so that the battery may be conserved 
by switching the generator off between tests. A standard, inex- 
pensive, 9-volt transistor battery is used, available at radio, 
drug, or hardware stores. The battery mounts in a clip and may 
be easily changed without tools by removing only the outer 
cabinet thumbscrews. 


An output cable with binding posts, terminating resistor, and 
switch is supplied. The switch permits the terminating’ resistor 
to be removed whenever the equipment under test presents a 
terminating load for the cable. A detachable line cord is also 
furnished, plus a heavy-gauge, clear vinyl dust jacket for the 
generator. 


APPLICATIONS 
The SG-83C is ideal for: 


@ Crystal and mechanical filter response curves — r-f, 
mixer, and i-f amplifier gain, bandwidth, regeneration, 
measurements 
Image rejection tests 


Signal to noise ratio tests 

Comparison of antennas and beam antenna front/back 
ratio 

S-Meter calibration 

Production alignment of communications equipment 
Field servicing of jungle, mobile and aeronautical radios 
Repair of delicate transient susceptible transistor radios 
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charging current will flow through the battery during line 
voltage operation. The charging current will be greatest (ap- 
proximately 2 ma) when the bandswitch is set for 1 Mhz (Xtal). 
The charging rate is not affected by the other controls. The 
charging current drops off as the battery terminal voltage rises 
above 9.7 volts so the battery will not overcharge. (A “9 volt?’ 
transistor battery has a terminal voltage of about 9.7 volts 
when new.) 


When the battery is expended, its output voltage will drop and 
this will cause a decrease in the output indicated on the meter. 
As long as it is possible to set the meter to the desired db 
calibration line on the meter, accuracy of the output voltage is 
not affected by the decreased battery voltage. A depleted bat- 
tery should be replaced promptly, however, to prevent corrosion 
of the battery clip, and preserve the voltage regulating effect of 
the battery. 


In normal operation the generator draws 15 ma from the bat- 


tery or A.C. power supply. At this drain the NEDA 1600 battery 
will provide about 40 hours of intermittent operation. 
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autotransformer may be placed inside the SG-83C cabinet. 
Wiring for the built-in arrangement is shown below. 


—fo— 


KNIGHT 6K68HF 230-115 VOLT 
AUTOTRANSFORMER 


230 V. 
50-60 HZ | 


FRONT PANEL LINE CONNECTOR 
SG-83C POWER TRANSFORMER 


Fig. 3. Suggested Modification for 230 Volt Operation 


The Model SG-83C Standard Signal Generator has the 
following operating controls: 


(a) OFF-ON Switch: The power switch is a two-position 
slide switch which turns the generator off and on with either 
battery or 115 volt line operation. 


(b) 115V Connector: The line cord may be disconnected, if 
desired, for portable battery operation. When operating from a 
fresh battery, connecting the line cord will cause a slight in- 
crease in the r-f output meter reading, typically of less than one 
db. If there is an increase of more than about 2 db in the meter 
reading when the line cord is connected, the battery should be 
replaced. The battery may be left in place at all times since a 
small “trickle’’ charging current will flow into the battery 
during line voltage operation. The battery will not overcharge. 
A weak battery does not affect the accuracy of the output 
voltage calibration, but a depleted battery should be replaced 
to prevent corrosion of the battery mounting clip. 
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THEORY OF OPERATION 


The SG-83C uses a silicon, N-channel, field effect transistor 
oscillator to generate a carrier signal tunable from 50 Khz to 54 
Mhz in six bands. The r-f field inside the shield of the oscillator 
is relatively weak which minimizes the external leakage field. 
Maximum r-f voltage across the oscillator tuned circuit is only 
2.5 volts. Due to the low power level there is no warm-up 
frequency drift. High quality, low hygroscopic components are 
used, including a ceramic insulated tuning capacitor and 
ceramic coil forms. Stable plunger style trimmer capacitors are 
used. The bandswitch insulation is epoxy glass. All of these 
measures contribute to excellent long term and short term 
frequency stability. The oscillator waveform has low harmonic 
content because the high input impedance of the FET does not 
load the tuned circuit. 


Output is taken from the oscillator across the tuned circuit 
where the waveform is most pure. A silicon transistor emitter 
follower stage is used, which has high input impedance, to 
avoid tuned circuit loading. The emitter follower stage has low 
output impedance and serves as a buffer between the oscillator 
and the following modulated amplifier. 


The modulated amplifier is a silicon PNP transistor. Bias is set 
for nonlinear operation so that the carrier signal can be 
modulated by simultaneous injection of audio and r-f signals. 


The r-f output voltage is measured by a special rectifier diode 
which has constant rectifying action over the frequency range of 
the generator. No d-c amplification is used in the r-f metering 
circuit to avoid temperature sensitivity and consequent inac- 
curacy of the voltmeter. The effect of temperature on the meter 
and diode is eliminated by a thermistor across the meter. 


A screwdriver adjusted potentiometer in the modulator output 
circuit is used to set the r-f output voltage to the indicated level. 


This is a factory setting which may be easily checked and read- 
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generator frequency. Over the -4 db to +4 db meter scale, this 
frequency effect will be no more than .01%. At a fixed setting of 
the R-F ADJ control, the output variation across any band does 
not exceed 6 db. 


(j) R-F Attenuator Switches:| There are seven slide 
switches, each controlling a separate resistive attenuator. The 
output voltage of the signal generator is calibrated in db with 
zero db equal to one microvolt across a 50 ohm load. By using 
the 7 slide switches it is possible to obtain other output 
voltages. The output in db is the sum of the db readings from 
the seven switches, plus the db reading of the output meter. A 
chart on the front panel allows convenient conversion of the db 
readings to microvolts, and vice versa. The attenuator switch 
contacts are gold plated for long life and reliability. 


(k) R-F Output Connector: R-F output from the generator 
is obtained from the R-F BNC connector. In order for the out- 
put voltage calibration to be correct, it is necessary to have a 50 
ohm load on the output connector. 


The SG-83C is calibrated in terms of the voltage across the 50 
ohm load. This convention has been adopted by most manufac- 
turers of standard signal generators. Some other manufacturers 
use a different convention, calibrating their generators in terms 
of the internal “constant voltage’’ which precedes an internal 
50 ohm resistor. The output across a 50 ohm load is one-half 
the output indicated by these generators. This difference must 
be taken into account in making comparisons with the SG-83C. 


So long as the output meter reading is held constant, the open 
circuit output voltage from the SG-83C will be twice the 
calibrated voltage across a 50 ohm load. The output meter 
reading will increase if all load is removed from the generator. 
The RF ADJ control is used to reset the meter to the original 
reading to maintain constant voltage. 
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The termination cable furnished with the SG-83C may be used 
to make convenient binding post connections to equipment un- 
der test. The termination cable has a two position slide switch 
marked “TERM’’ and “OPEN’’. In the “TERM”’’ switch 
position, a 50 ohm resistor in the termination unit is connected 
across the output cable. The signal generator output in 
microvolts. will then appear across the binding posts. The 
“TERM”’ switch position is used when the generator is connec- 
ted to a high impedance load, such as the grid of a vacuum tube 
amplifier or the input of any high impedance amplifier. If the 
generator is connected to a 50 ohm load, or low impedance load 
such as the antenna terminals of the average communications 
receiver, the switch on the termination unit should be in the 
“OPEN”’ position since the receiver antenna circuit will provide 
the load for the signal generator. 


Some signal generators are calibrated in both microvolts and 
dbm, or db referred to one milliwatt. One microvolt across a 50 
ohm load is a level of -107 dbm. The db output scale of the SG- 
83C is referred to one microvolt across 50 ohms because it is 
less confusing to add positive db switch settings rather than 
negative numbers. The db readings of the SG-83C may be con- 
verted to dbm by adding -107. For example, a level of +12 db, 
or 4 uV, is +12 -107 or -95 dbm. 


Use of a blocking capacitor in series with the output binding 
post is recommended to prevent accidental application of B+ 
from equipment under test to the signal generator output circuit 
and attenuator. For work above 1 Mhz, a .01 mfd blocking 
capacitor is suggested. Larger capacity may be desired at lower 
frequencies. 


Calibrated levels lower than 0.6 uV are best obtained by using 
an external attenuator. The leakage from the SG-83C is suf- 
ficiently low that dependable tests may be made at 0.1 uV and 
below by this method. A suitable 20 db attenuator with BNC 
connectors is the type 011-0059-00 manufactured by Tektronix, 
Inc., Box 500, Beaverton, Oregon 97005. 
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Frequency stability of the SG-83C is excellent. The warm-up 
frequency drift so annoying in vacuum tube signal generators is 
completely eliminated. In normal indoor laboratory use where 
the temperature is rather constant, the SG-83C will hold 
frequency within .01% per hour. The best available vacuum 
tube generator will reach this stability only after several hours 
warm-up, if at all. 


The output stage is a video amplifier which operates from 50 
Khz to 54 Mhz. The gain of this amplifier has some degree of 
frequency dependence. An emitter peaking circuit is used to 
compensate for some of this frequency effect. An effect of the 
frequency dependent gain variation is some variation in the per 
cent modulation with frequency. The effect is negligible at 
carrier frequencies up to 30 Mhz. 
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Figure 7 Model SG-83C Schematic Diagram 


50 OHM TERM. 


SPECIFICATIONS 


Frequency Ranges: Band A: 18 — 54 Mhz 
Band B: 6.0 — 18.4 Mhz 
Band C: 1.8 — 6.1 Mhz 
Band D: 530 — 1840 Khz 
Band E: 155 — 530 Khz 
Band F: 50 — 155 Khz 


Calibration: Frequency is indicated to an accuracy of 1% or 
better. 


Output: 0.6 to 160,000 microvolts across a 50 ohm load in 1 db 
steps. Output is factory adjusted to 100,000 microvolts at 600 
Khz. The output meter and switch attenuators are accurate to 
within one db of the calibrated output at any other setting 
throughout the frequency range of the instrument. Leakage 
fields are equivalent to less than 0.1 microvolt at the output 
terminals. 


Modulation: Amplitude modulation is variable from zero to 
50% . The percent modulation is indicated on the panel meter 
to an accuracy of + 10% for carrier frequencies up to 30 Mhz. 
Internal modulation is 400 Hz + 5% with less than 10% 
distortion. Input impedance at the external modulation jack is 
2500 ohms at 1000 Hz. An input of 1.5 volts rms is required for 
50% modulation at maximum setting of the modulation level 
control. Modulation is flat within 1 db from 100 Hz to 5000 Hz 
and within 3 db from 50 Hz to 10,000 Hz. Incidental frequency 
modulation is negligible below 30 Mhz and less than .05% at 50 
Mhz. 


Crystal Calibrator: In the seventh bandswitch position, the r-f 
oscillator is crystal controlled at 1 Mhz. Harmonics are usable 
to 30 Mhz or higher. Crystal frequency accuracy is better than 
005% . 


Power Supply: Operation for 40 hours, or approximately 4 
months in average intermittent use of 1/2 hour per day, from 


NEDA 1600 9 volt transistor battery (not supplied). Alternate 
operation from 115 volts, 50-60 Hz. Power consumption 1 watt. 
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. $295.00 f.o.b. St. Louis. Immediate 


PRICE and DELIVERY 
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shipment from stock. 


Size: 10-1/2’’ high, 12-1/2’’ wide, 7-1/2’’ deep. Shipping weight 
tion Manual.. 


19 pounds. Supplied with detachable line cord, four foot output 
cable, heavy vinyl dust cover, and two copies of the Instruction 


Manual. 
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10-272 pf. 2 gang 
1 mfd. 10% mylar 
.O1 mfd. ceramic 
1-8 pf. variable 
1-8 pf. variable 
1-8 pf. variable 
1-8 pf. variable 
1-8 pf. variable 
1-8 pf. variable 


15 pf. 5% mica 

100 pf. 5% mica 

15 pf. 5% mica 

100 mfd 16V electrolytic 
2 pl.eovo wmica 

.00O1 mfd. 10% mylar 
.0047 mfd. 20% ceramic 
.0047 mfd. 1400V. 

.047 mfd. 10% mylar 
.047 mfd. 10% mylar 

.O1 mfd. ceramic 

100 mfd. 16V. electrolytic 
.047 mfd. 10% mylar 
100 mfd. 16V. electrolytic 
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PARTS LIST 


.0047 mfd. 1400 V. 

.O1 mfd. ceramic 

.01 mfd. ceramic 

100 mfd. 16V. electrolytic 
.O1 mfd. ceramic 

.047 mfd. 10% mylar 

1.0 mfd. 10% mylar 

.047 mfd. 10% mylar 
.047 mfd. 10% mylar 
100 mfd. 16V electrolytic 
.0O1 mfd. 10% mylar 

.O1 mfd. ceramic 

.O1 mfd. ceramic 

.001 mfd. 10% mylar 
.001 mfd. 10% mylar 
100 mfd. 

100 mfd. 16V. electrolytic 
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L12 Ferrite Bead 
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2N5485 
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higher capacity may be preferred. It is also possible to destroy 
the output transistor if a transceiver under test is accidentally 
turned to transmit while connected to the SG-83C. The switch 
attenuator can withstand the steady application of up to 4 volts 
D.C. or rms without damage. 


Field replacement of transistors is not difficult and will not in- 
validate the microvolt calibration of the SG-83C. It is not 
necessary to return the generator to the factory. The shielded 
switch attenuator need not be disturbed. Only the shield over 
the generator assembly is removed, by removal of sixteen 
screws. 


If the audio oscillator transistor, Q4 (type 2N508) is damaged, 
it can be replaced without affecting the modulation frequency, 
per cent, or waveform. 


If the r-f output transistor, Q3 (type MPS6518) is damaged, it 
can be replaced without affecting the microvolt calibration in 
any way. The per cent modulation will require recalibration 
with an oscilloscope, as described above. 


The oscillator transistor, Q1, (type 2N5485) can be replaced 
also without affecting the microvolt calibration. Replacement 
may cause a slight change in the frequency calibration, 
although usually the change will not exceed the 1% calibration 
tolerance. If the frequency dial calibration error is excessive af- 
ter oscillator tranistor replacement, the dial may be 
recalibrated with a frequency meter as described above. 


The emitter follower transistor, Q2 (type MPS6514) may also 
be replaced without effect on either the frequency, microvolt, or 
modulation calibration. 


Correct D.C. voltages are shown on the schematic diagram at a 
number of circuit points as an aid to troubleshooting. All D.C. 


voltages under 10 volts are read on the 10 volt scale of a 20,000 | 


ohms per volt meter. R-F and audio frequency voltages are also 
shown in parentheses. These are read with an A.C. meter such 
as the Hewlett Packard 400 or Ejico 250. 
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CONTROL 
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Figure 2 Block Diagram 


from Clemens Manufacturing are in use in the largest in- 
dustrial, university, and U.S. Government laboratories. Those 
engaged in communications circuit development will find the 
SG-83C indispensable. The low cost and stability of the SG-83C 
also make it ideal for production line alignment stations. 


TRANSISTOR 
OSCILLATOR 


A silicon, N-Channel, field effect transistor oscillator is used in 
the SG-83C. A ferrite bead in the oscillator circuit prevents high 
frequency parasitic oscillations. The oscillator is followed by a 
silicon NPN transistor emitter follower to buffer the oscillator 
from the modulated output amplifier as a precaution against 
frequency modulation. Following the buffer stage is a silicon 
PNP transistor modulated output stage. The audio (400 Hz) 
modulating signal is produced by a PNP transistor oscillator. 
An external audio signal may be used instead to modulate the 
carrier. 


The r-f output level is indicated on the panel meter. A special 
fast recovery diode is used as the r-f rectifier to ensure uniform 
rectification efficiency throughout the frequency coverage of the 
generator. The r-f voltmeter circuit uses a thermistor to prevent 
measurement errors due to temperature changes. 


The metered r-f voltage is applied to an attenuator which con- 
sists of seven switches, each controlling a pi resistive at- 
tenuator. The switch attenuator is preferred to the waveguide 
type in applications up to 100 mc because the minimum inser- 
tion loss is zero. The reset accuracy of a switch attenuator is 
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‘on CALIBRATE R-F LEVEL SS CALIBRATE MODULATION LEVEL 


| 
| 
BAND F A E B D Cc 
REMOVE MAIN TUNING KNOB FOR ACCESS TO ADJUSTMENTS 


SG83C Set Adj. Adj. 

Band BC221 to Slug Trim Cap. 
A 1 Mhz 26 Mhz 52 Mhz 
B 1 Mhz 8.0 Mhz 16 mc Mhz 
C 1 Mhz 2.0 Mhz 5.0 Mhz 
D 200 Khz 600 Khz 1600 Khz 
1D) 200 Khz 200 Khz 500 Khz 
F 200 Khz 50 Khz 150 Khz 


Figure 4 Model SG-83C Alignment Adjustments 


Readjustment of the modulation per cent is accomplished by a 
crewdriver adjustment through the small hole above the MOD 
ADJ control. The modulation pattern, Fig. 5, should be ob- 
tained on an oscilloscope connected across a 50 ohm ter- 


18 


on all ranges. Each generator is individually calibrated by ad- 
justment of slotted plates on the tuning capacitor. 


The SG-83C may be operated from a battery carried inside the 
cabinet, or from the built-in power supply which operates from 
115 volts, 50-60 Hz. The built-in power supply is well filtered 
and regulated by a zener diode. 


When operating from the internal battery, the line cord may be 
detached from the cabinet for convenience. With line cord 
operation, the amount of A.C. power consumed is negligible and 
is not sufficient to heat the cabinet. There is, of course, no 
warm-up frequency drift, so that the battery may be conserved 
by switching the generator off between tests. A standard, inex- 
pensive, 9-volt transistor battery is used, available at radio, 
drug, or hardware stores. The battery mounts in a clip and may 
be easily changed without tools by removing only the outer 
cabinet thumbscrews. | 


An output cable with binding posts, terminating resistor, and 
switch is supplied. The switch permits the terminating resistor 
to be removed whenever the equipment under test presents a 
terminating load for the cable. A detachable line cord is also 
furnished, plus a heavy-gauge, clear vinyl dust jacket for the 
generator. 


APPLICATIONS 
The SG-838C is ideal for: 


@ Crystal and mechanical filter response curves — r-f, 
mixer, and i-f amplifier gain, bandwidth, regeneration, 
measurements 
Image rejection tests 


Signal to noise ratio tests 

Comparison of antennas and beam antenna front/back 
ratio 

S-Meter calibration 

Production alignment of communications equipment 
Field servicing of jungle, mobile and aeronautical radios 
Repair of delicate transient susceptible transistor radios 
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The termination cable furnished with the SG-83C may be used 
to make convenient binding post connections to equipment un- 
der test. The termination cable has a two position slide switch 
marked “TERM” and “OPEN’’. In the “TERM”’’ switch 
position, a 50 ohm resistor in the termination unit is connected 
across the output cable. The signal generator output in 
microvolts will then appear across the binding posts. The 
“TERM” switch position is used when the generator is connec- 
ted to a high impedance load, such as the grid of a vacuum tube 
amplifier or the input of any high impedance amplifier. If the 
generator is connected to a 50 ohm load, or low impedance load 
such as the antenna terminals of the average communications 
receiver, the switch on the termination unit should be in the 
“OQPEN”’ position since the receiver antenna circuit will provide 
the load for the signal generator. 


Some signal generators are calibrated in both microvolts and 
dbm, or db referred to one milliwatt. One microvolt across a 50 
ohm load is a level of -107 dbm. The db output scale of the SG- 
83C is referred to one microvolt across 50 ohms because it 1s 
less confusing to add positive db switch settings rather than 
negative numbers. The db readings of the SG-83C may be con- 
verted to dbm by adding -107. For example, a level of +12 db, 
or 4 uV, is +12 -107 or -95 dbm. 


Use of a blocking capacitor in series with the output binding 
post is recommended to prevent accidental application of B+ 
from equipment under test to the signal generator output circuit 
and attenuator. For work above 1 Mhz, a .01 mfd blocking 
capacitor is suggested. Larger capacity may be desired at lower 
frequencies. 


Calibrated levels lower than 0.6 uV are best obtained by using 
an external attenuator. The leakage from the SG-83C is suf- 
ficiently low that dependable tests may be made at 0.1 uV and 


below by this method. A suitable 20 db attenuator with BNC ° 


connectors is the type 011-0059-00 manufactured by Tektronix, 
Inc., Box 500, Beaverton, Oregon 97005. 
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Frequency stability of the SG-83C is excellent. The warm-up 
frequency drift so annoying in vacuum tube signal generators is 
completely eliminated. In normal indoor laboratory use where 
the temperature is rather constant, the SG-83C will hold 
frequency within .01% per hour. The best available vacuum 
tube generator will reach this stability only after several hours 
warm-up, if at all. 


The output stage is a video amplifier which operates from 50 
Khz to 54 Mhz. The gain of this amplifier has some degree of 
frequency dependence. An emitter peaking circuit is used to 
compensate for some of this frequency effect. An effect of the 
frequency dependent gain variation is some variation in the per 
cent modulation with frequency. The effect is negligible at 
carrier frequencies up to 30 Mhz. 


13 


i: 


‘9S8}[0A JUBJSUOD UIeJULeU 0} SUIPVaL 
[GUISIIO BY} 0} 10j9WI 9} JoSet 0} pasn ST [O1JUOD PQY AY WL 
‘10Je19UaS BY} WIOLJ PAAOUIAL SI PRO] [[e Jl VSvOIOUL [[IM SUIPBOL 
JajeUl Jndjno sy], ‘peo, WYO OCG & SsOIOe 98R}[0A poazeIQI[ed 
24} 801M} 9q [IM DOE8-NS ey} WO 98ey[0A Jndyno 71NdDU19 
uado 9} ‘yueISUOD Pay SI SUIPVEL Jo}JaU yndjno oy} Sse ZUO] OG 


‘OS8-DNS 24} YIM suOSTIedWIOD SUTYVUI UI JUNODOe O4UL UdyeRy 9q 
JSNUI BdUdIEIJIP SIU], ‘S1oJe1oues asayy Aq pozedIpUI ynd4yno ay} 
J[ey-9uo SI peo] UIYO OG & ssoJoe 4yndyno aU, “10JSISAaI WYO CG 
[eusiezUI UB Sapsdeid YOIYM ..988}[0A JULISUOD,, [BUIEJUI 94} JO 
SUII9} UI SIOJVIIUS IlaY} SUTVEIQI[eD ‘UOIJUSAUOD JUALaIJIp B asN 
SLIINJIVJNUBUL I9Y}O BUIOG SIO} BIBUGS [VUSIS plepuRys JO SIaIN} 
-oejnuew sou Aq paydope useq sey UOIJUBAUOD SI], ‘peoy wIYO 
OG 94} SSOLIDB 338}[0A 9} JO SWII9} UL poyeIQI[Ted SI OE8-NS 2, 


‘10J99UN0D yndjyno ay} UO pROT WYO 
OG B sAvY 0} ALeSsad0U ST JI “JD91100 aq 0} UOIJBIQI[Vd 93e}[0A nd 
-jnoO 94} Of Jap1o UT “10}D9UUOD ONY A-Y 24} Wo pourezqo st 
Loyetaues 3Y} WOIJ yNdyno Y-Y cuozIauUUoD yndInCQ A-Y (4) 


‘APTIGeI[oI pue ojij Buoy, 10J pozetd pos are syoequoo 
YOUMS 10JVNUI}}E IY, “VSIOA BOIA pu ‘SITOAOIOIW 0} S8UIPeaI 
Qp 94} JOUOISI9AUOD JUSTUBAUOD SMOT[V [oURd JUOIJ oY} UO JLeYO 
V ‘Jajeul yndyjno ay} Jo Sutpeer qp ay} snjd ‘soyo}IMs UdAVS 9U} 
WOJJ SSUIPBAl Gp 9Y} JO UNS ay} SI qp ur ynd4yno aU], ‘saseq[oA 
yndjno saY4}0 UTe}qO 0} ae[qIssod sI 41 sayd}IMs aplls 4 ou 
suisn Aq “peoT UIYO (0G & SSO1DB 4YJOAOIOIU 9UO 03 [enba qp o1ez 
YUM Qp Ul pozeIQI{Vd SI 10JeIEUaS [BUSIS ay} JO 98eI[0A Jndyno 
ey, “10JVNUs}}e BATISISOL a}eIedas eB ZUIT[OIZUOD YOR ‘sayoqIMs 
epl[s UseAVS oie aieyy, |-sayazimg uozonuaz1y q-Yy (Cf) 


‘GP 9 pov0xa you 
seop pueq Aue ssotoe UOT}eLIVA 3Nd4NO ayy “Jo1WUO0D FOY J-Y 8} 


JO SUul}}0S paxlf BIW ° %10° UeY} e10W OU aq [[IM JoJo Aouenbary 
SIU} “a[Vos IaJeU Qp f+ 0} Gp F- 94} JaAG ‘AOUONbaY 10} e18U03 


bl 


“peal pue pexoayo ATIsva aq ABUL YOIYM ZUI}S AL0}DVJ & SI SIU], 
"[PA9] P2}VIIPUL BY} 0} 83¥4[OA JNdyNO J-1 ayy Jas 0} pasn sI 4INdIIO 
yndjno 10}e[Npouw sy} UI JeJeUIOTUe\od pojsn{pe JeALIpMeIOS Y 


‘I9}JOW VY} SSOLDB IOJSTUIIOY} B@ AQ PoJeUIUII[e SI epoIp pue 
Ja}JaW 9Y} UO aInze1adu94 JO 4aIJo a], “10}J9W}[OA 9y} Jo Advind 
“seul JUsNbesuod puUe A}IAT}ISUAS aIN}eIedUIE} PIOAB 04 4INDIIO 
SUIIOJOU J-I 9Y} UI pasn ST UOTeoTI[dWIe 9-p ON “10}e19UEZ 98Y} 
jo oduei Aouanbay ay} 1aA0 UOT" SULAJIQOAI JULYSUOD SeY YOIUM 
9polp JafIz001 [eloeds Be Aq painsveUl SI a8e4[OA ynd4yno Jj-1 ay], 


‘syTeusIS J-I pue olpne jo uorelul snosueznurts Aq peye[npour 
oq Uuvd [eUSIS JalIIVd ey} yey OS UOTyeIedO IeaUI;UOU IO] 
Jos SI SBIG “1OJSISUBI} Nd UOOI[IS B SI JoZI[]duIe paye[npour sy, 


‘Talfl[duie peye[_npow SUIMOT[OJ oy} pue 
L0}E][LOSO ay} UsaMYeq Jajjnq eB se SaAIas puke sdUepeduII yndyno 
MOT SBY 9384S IAMOT[OJ 19}}IWI9 oY], ‘SUIPBOT 4INIIID pouN} ploae 
0} ‘souvpedult yndur ysiy sey yorum ‘pasn st o8e4S IaMOT[OF 
Jaz}IWIA IOJSISUBI} UODITIS W ‘aInd JSOUI SI WILOJOARM JY} IO4M 
JNM psauny VY} SSOLoV I0JeT[IOSO BY WOT Usye} st yndjnoO 


‘yINdIID pseun} oy} peoT 
you seop LAY 94} Jo souepeduit yndut ysty ey} asneoeq yUa7zU0d 
SUOWIVY MOT SBY ULOJAABM 1O}e][IISO sy], “Aj[Iqeys Aouonbay 
UWII9} JOYS pue ULId} SUOT 4JUaT[aOxe 0} 9jNqQIIWUOD seINsedUI 
asoy} JO [[V ‘sse[s Axodoa st uOoT}e[NsuUI Yd}IMspueq sy, ‘pesn 
a1B S1OpDeded IBUIWITI} [Ajs Jesun]d e[qejG “SWIIOJ [109 dTUIeIIO 
pue sozyoedes sulun} poje[nsur o1wieisd e Sulpnioul ‘pesn 
aie sjuauoduios oIdoosoisAy MOT ‘AqITenb ysty “ylap Aouanbasy 
dn-wiieMm OU SI a10y} [eAdT JaMOd MOT 9Y} 0} 8NG ‘s}[OA GZ 
ATWO ST }INIIID pouN} 10JV]][IISO ay} SSO1DB 998I[OA J-I WNWIIxe 
‘plely aseyeo] [VUIe}xe 9Y} SEZIWIIUIWE YOIUM YyeaM ATPATZTAL ST 
10Z¥[[LOSO BY} JO PLSIYs oY} OpIsur pjolj J-1 oY], ‘Spueq XIs Ul ZU] 
VG 0} ZYY OG WOY s[qeuny [eUSIS Iel11ed & a4e1oUed 04 10}B][IISO 
LOJSISUBI} JOOJJo Plelj ‘JauUBYI-N “UODITIS B@ SasNn DE8-NS IU, 


NOILVdadO AO AYOSHL 


(c) EXT MOD Connector: A BNC Connector is used for in- 
jecting external modulating voltage. The input impedance at 
this jack is 2500 ohms at 1000 Hz. One and one-half volts rms 
must be applied to obtain 50% modulation. Do not apply more 
than 10 volts to the external modulation jack to avoid possible 
damage to the modulation meter. Shielded coaxial cable should 
be used to connect the external modulating voltage since r-f 


leakage of several microvolts may otherwise occur from wiring 
to the EXT MOD connector. 


(d) METER Switch: This switch connects the meter to 
read either the r-f output level, which is calibrated from -4 to 
+4 db, (zero db center scale) or the degree of modulation, 
which is calibrated in percent to 50% (full scale). 


(e) MODULATION Switch: This switch connects the 
modulating circuits to the internal audio oscillator or to the ex- 
ternal modulation jack. (The internal modulating oscillator 
may be modified if desired for 1000 Hz modulation. For 1000 
Hz operation, capacitors C29, C31 and C32 are .015 mfd. 
Resistor R44 is 3.9 K.) 


(f) MOD ADJ Control: This control is used to vary the 
level of internal or external modulation from zero to 50%. 


(g) BAND Switch: The bandswitch selects the desired 
frequency range in six positions and 1 Mhz crystal in its seventh 
position. Strong harmonics of the 1 Mhz crystal output thru 54 
Mhz can be obtained when desired by setting the RF ADJ con- 
trol at a high output position. This overdrives the output am- 
plifier and produces strong harmonics. 


(h) Main Tuning: The main tuning control and dial in- 
dicate the output frequency. Tuning rate is 17% frequency 
change per revolution. 


(i) RF ADJ Control: The RF ADJ control is a poten- 
tiometer which varies the r-f level and the output meter. 
Varying this control may cause a very slight change in the 
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justed if adequate test equipment is available, as described un- 
der MAINTENANCE. 


The seven switches which control individual pi attenuators may 
be used in any combination. Each attenuator consists of three 
precision resistors and is accurate to within 0.1 db. 


The pi connection inherently provides a stable attenuator. A 
shift of all three of the resistors of +5% due to age or tem- 
perature, for example, would not change the attenuation by 
more than 1%. This is because the increase in the series 
resistance compensates for the increase in the shunt resistance. 
Such a resistance change, is of course, virtually impossible with 
the film resistors used. The actual attenuation obtained with 
any combination of attenuator switch settings will be within 1/4 
db of the nominal attenuation. 


Internal modulation is obtained from a transistor audio 
oscillator. This oscillator is of the phase shift type in which the 
primary frequency determining elements are three capacitors 
and three resistors. As a result of averaging the values of these 
six components, the frequency accuracy is within 5% . The level 
of the modulating voltage is controlled by the MOD ADJ panel 
potentiometer. The output from this potentiometer is applied to 
the modulator stage through a second (screwdriver adjusted) 
potentiometer which is factory set for 50% modulation at this 
indicated level. This setting may also be checked and read- 
justed as described under MAINTENANCE. The per cent 
modulation is not affected by varying the r-f output level over 
the calibrated range. 


All circuits in the generator are designed for nominal 9 volt 
operation. The 9 volt potential is obtained from a full wave, 
well filtered supply operating from 115 volts, 50-60 hz. A 9-volt 
transistor battery should be installed in the battery mounting 
clip inside the cabinet. Although it is not essential to have the 
battery in place, its use is recommended since it is a very effec- 
tive regulator for the supply voltage and it will prevent 
frequency changes due to line voltage surges. A small “trickle’’ 
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Printed in U.S,A. 
1966 
Clemens Manufacturing Company 
630 South Berry Road 
St. Louis, Missouri 63122 
U.SzA. 
Telephone: (314) 961-7228 


SPECIFICATIONS 


Frequency Ranges: 


Band A: 18 — 54 mc 
Band B: 7.0 — 18.2 mc 
Band C: 159 a (0 TC 
Band D: 530 — 1900 ke 
Band E: 155 — 530 ke 

- Band F: 50 — 155 ke 


Calibration: Frequency is indicated to an accuracy of 1% or better. 


Output: 0.6 to 160,000 microvolts across a 50 ohm load in 1 db 
steps. Output is factory adjusted to 100,000 microvolts at 600 kc. 
The output meter and switch attenuators are accurate to within 2 
db of the calibrated output at any other setting throughout the 
frequency range of the instrument. Leakage fields are equivalent 
to less than 0.2 microvolt at the output terminals. 


Modulation: Amplitude modulation is variable from zero to 50%. 
The percent modulation is indicated on the panel meter to an 
accuracy of 10%. Internal modulation is 400 cps £5% with less 
than 10% distortion. Input impedance of the external modulation 
jack is 2500 ohms at 1000 cps. An input of 1.5 volts rms is 
required for 50% modulation at maximum setting of the modulation 
level control. Modulation is flat within 1 db from 100 cps to 

5000 cps and within 3 db from 50 cps to 10,000 cps. Incidental 
frequency modulation is negligible below 10 mc and less than 

.05% at 50 mc. 


Crystal Calibrator: In the seventh bandswitch position, the r-f 
oscillator is crystal controlled at 1 mc. Harmonics are usable 
to 30 mc or higher. Crystal frequency accuracy is better than 
01%. 


Power Supply: Operation for 40 hours, or approximately 4 
months in average intermittent use of 1/2 hour per day, from 
NEDA 1600 9 volt transistor battery (not supplied). Alternate 
operation from 115 volts, 50-60 cps. Power consumption 

1 watt. 


Size: 10-1/2" high, 12-1/2" wide, 7-1/2" deep. Shipping 
weight 19 pounds. Supplied with detachable line cord, four foot 
output cable, heavy vinyl dust cover, and two copies of the 
Instruction Manual. 


PRICE and DELIVERY 


The SG-83B Standard Signal Generator, with output and power 


cables, vinyl dust cover, and two copies of the Instruction 
| Manual $295.00 f.o.b. St. Louis. Immediate shipment 
from stock. 
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STANDARD SIGNAL GENERATOR 
MODEL SG-83B 


DESCRIPTION 


The first all solid-state Standard Signal Generator, with output 
accurately calibrated in microvolts, was the Model SG-83 in- 
troduced by Clemens Manufacturing in 1962 and now in use 
throughout the world. This model was followed by an improved 
design, the Model SG-83A, introduced in 1964. 


Comments from many users were evaluated in continuing devel- 
opment which has culminated in the Model SG-83B. The Model 
SG-83B has mechanical and circuit improvements which result 
in wider tolerance on battery voltage, and elimination of small 
r-f and modulation level changes due to switching. Output level 
variations with frequency have been smoothed and reduced, and 
the accuracy of the per cent modulation and r-f level metering 
is improved. 


The low cost SG-83B has many desirable features in common 

with the most expensive standard signal generators. Standard 
signal generators from Clemens Manufacturing are in use in the 
largest industrial, university, and U.S. Government laboratories. 
Those engaged in communications circuit development will find 
the SG-83B indispensable. The low cost and stability of the 
SG-83B also make it ideal for production line alignment stations. 


SG-83B PERFORMANCE FEATURES 
50 ke to 54 mc Coverage, 1% Frequency Calibration 


Output Calibrated 0.6 Microvolt to 160,000 Microvolts (.16 
volt) 


1 mc Crystal Operation 

Per Cent Modulation Variable 0 to 50% (Indicated on Meter) 
External Modulation Connector 

Operates from Internal Battery or from 115 Volts 

90-60 cps 

BNC Connectors 


PANEL RF CALIB. 
CONTROL (FACTORY ADJ.) SWITCHES 
1 ! | 


OUTPUT 


! 1 
! 1 
|———>|_ ATTENUATOR ATTENUATOR (6) 


TRANSISTOR | 
OKC - 4 M [ Arrenvaror_| 
50 KC - 54 MC pe} ATTENUATOR 


OR | MC XTAL 


TRANSISTOR 
MODULATOR 


EME es MOD. CALIB. 
(FACTORY ADJ.) RF 


O 
MOD. 
PANEL 
CONTROL 


TRANSISTOR EXT. 


OSCILLATOR dee at Oo) woo. 


400 CPS INT. EXT. INPUT 


Figure 2 Block Diagram 


The SG-83B consists of a transistor oscillator followed by a mod- 
ulated amplifier whose output is metered and attenuated. A 
transistor audio oscillator produces the modulating signal. Care- 
ful filtering and shielding prevent signal leakage. 


The r-f output voltage level is indicated on the output meter. The 
metered r-f voltage is applied to an attenuator which consists of 
seven switches, each controlling a pi resistive attenuator. The 
switch attenuator is preferred to the waveguide type in applica- 
tions up to 100 mc because the minimum insertion loss is zero. 
The reset accuracy of a switch attenuator is superior since 
there is no parallax or backlash. Through combinations of the 
switches, the attenuation may be set to any desired value in 
increments of 4 db or more. Changes in level of less than 4 db 
are obtained by varying the setting of the output meter, which 

is calibrated in one db increments from -4 to +4 db. 


Output calibration is in db with zero db equal to one microvolt 
across a 50 ohm load. Levels up to 160,000 microvolts (+104 db) 
or down to 0.6 microvolt (-4 db) are obtainable using the switch 
attenuator and meter. Accuracy of the output voltage is 

typically within 1db. Maximum calibrated output of the SG-83B 
is 160,000 microvolts into a 50 ohm load, or twice this level 
when driving an open circuit. 


A chart on the face of the instrument permits rapid conversion of 
the db readings into microvolts, and vice versa. For greater 
convenience the lines of the chart are offset every 5 db. 


Frequency range of the SG-83B is continuous from 50 ke to 54 mc. 
The range is covered in 6 bands with an average dial scale length 
of 12 inches on each band. A non-microphonic ceramic insulated 
tuning capacitor is used to maintain accurate dial calibration and 
all frequency determining components are of premium quality. 
Coil forms are ceramic. The SG-83B dial is easily recalibrated 
since all calibration adjustments are accessible through the 

front panel without removing the cabinet or disturbing the 
shielding. A seventh position on the bandswitch converts the 
oscillator to 1 mc crystal control. 


The dial in the SG-83B is driven by a smooth, rim drive, all 
metal vernier mechanism. The frequency calibration is perma- 
nently printed on a metal dial which is gear driven by the tuning 
capacitor. A hairline dial index very close to the dial for low 
parallax, results in a dial of high resolution, readability and 
reset accuracy. Dial calibration is accurate to 1% or better on 
all ranges. Each generator is individually calibrated by ad- 
_justment of slotted plates on the tuning capacitor. 


Output from the transistor oscillator is applied to a variable 
attenuator which is adjusted by a front panel control to set the 
output meter at the desired level. Following this attenuator is 
the modulated output amplifier transistor. There is a 
negligible change in oscillator frequency as the attenuator is 
varied to set the output meter at the desired level. Since the 
oscillator is not modulated, incidental frequency modulation 

is prevented and an excellent modulation envelope is obtained. 


The meter may be switched to read either r-f output level, or 
percent modulation. Modulation level is continuously variable 
from zero to 50%. A second switch selects either internal 400 
cps sinusoidal modulation, or the BNC front panel connector 
labelled "EXT MOD." The modulation meter and level control 
are effective in controlling and measuring the voltage applied 
to the external modulation BNC connector, as well as the 
internal modulation signal. 


The SG-83B may be operated from a battery carried inside the 
cabinet, or from the built-in power supply which operates from 
115 volts, 50-60 cps. When operating from the internal battery, 
the line cord may be detached from the cabinet for convenience. 
With line cord operation, the amount of A.C. power consumed 
is negligible and is not sufficient to heat the cabinet. There is, 
of course, no warm-up frequency drift, so that the battery may 
be conserved by switching the generator off between tests. A 

_ standard, inexpensive, 9-volt transistor battery is used, avail- 
able at radio, drug, or hardware stores. The battery mounts 
in a clip and may be easily changed without tools by removing 
only the outer cabinet thumbscrews. 


An output cable with binding posts, terminating resistor and 
switch is supplied. The switch permits the terminating re- 
sistor to be removed whenever the equipment under test presents 
a terminating load for the cable. A detachable line cord is 

also furnished, plus a heavy-gauge, clear vinyl dust jacket for 
the generator. 


APPLICATIONS 


The SG-83B is ideal for: 


e Crystal and mechanical filter response curves — r-f, 
mixer, and i-f amplifier gain, bandwidth, regeneration, 
measurements 

Image rejection tests 

Signal to noise ratio tests 

Comparison of antennas and beam antenna front/back ratio 
S-Meter calibration 

Production alignment of communications equipment 

Field servicing of jungle, mobile and aeronautical radios 
Repair of delicate transient susceptible transistor radios 


OPERATION 


The Model SG-83B Standard Signal Generator may be operated from 
either battery or the 115 volt A.C. line. The generator is shipped 
without the battery. A 9-volt transistor battery (NEDA type 1600; 
Eveready No. 226, RCA No. VS300A, Burgess P6 or PM6) should 
be installed when the generator is received. This is done by re- 
moving the knurled thumbscrews which secure the front panel to 
the outer cabinet. The battery may then be snapped into the 
mounting clip, taking care to observe the polarity marking. In- 
serting the battery with the polarity reversed will not damage the 
signal generator but will subject the battery to a current drain 

five times normal. 


Since the battery acts as a very effective voltage regulator when 
operating from the A.C. line, it is recommended that a battery 
be installed, even though it is not absolutely necessary if line 
operation only is required. No damage will result if the gen- 
erator is operated without the battery. 


The SG-83B power transformer is designed for operation from 
50-60 cps, but operates equally well from a line frequency of 
400 cps. Because of the very small power consumption, it is 
perfectly practical to operate the generator from a 230 volt, 
50-60 cps line through the use of a dropping resistor in one 
leg of the power line. A 10,000 ohm resistor (2 watts or 
more) is satisfactory. 


The Model SG-83B Standard Signal Generator has the following 
operating controls: 


(a) OFF-ON Switch: The power switch is a two-position 
slide switch which turns the generator off and on with either 
battery or 115 volt line operation. 


(b) 115 V Connector: The line cord may be disconnected, 
if desired, for portable battery operation. When operating 
from a fresh battery, connecting the line cord will cause a 
slight increase in the r-f output meter reading, typically of 
less than one db. If there is an increase of more than about 


2 db in the meter reading when the line cord is connected, the 
battery should be replaced. The battery may be left in place at 
all times since a small "trickle" charging current will flow into 
the battery during line voltage operation. The battery will not 
overcharge. A weak battery does not affect the accuracy of the 
output voltage calibration, but a depleted battery should be re- 
placed to prevent corrosion of the battery mounting clip. 


(c) EXT MOD Connector: A BNC Connector is used for in- 
jecting external modulating voltage. The input impedance at 
this jack is 2500 ohms at 1000 cps. One and one-half volts rms 
must be applied to obtain 50% modulation. Do not apply more 
than 10 volts to the external modulation jack to avoid possible 
damage to the modulation meter. Shielded coaxial cable should 
be used to connect the external modulating voltage since r-f 
leakage of several microvolts may otherwise occur from the 
EXT MOD connector. 


(d) METER Switch: This switch connects the meter to read 
either the r-f output level, which is calibrated from -4 db to 
+4 db, (zero db center scale) or the degree of modulation, which 
is calibrated in percent to 50% (full scale). 


(e) MODULATION Switch: This switch connects the mod- 
ulating circuits to the internal audio oscillator or to the external 
modulation jack. The internal modulating oscillator may be 
modified if desired for 1000 cps modulation. For 1000 cps 
operation, capacitors C29, C31 and C32 are .015 mfd. 

Resistor R44 is 3.9 K. 


(f) MOD ADJ Control: This control is used to vary the level 
of internal or external modulation from zero to 50%. 


(g) BAND Switch: The bandswitch selects the desired 
frequency range in six positions and a 1 mc crystal in its 
seventh position. 


(h) Main Tuning: The main tuning control and dial indicate 
the output frequency. 


(i) RF ADJ Control: The RF ADJ control is a potentiometer 
which varies the r-f level on the output meter. Varying this 
control may cause a very slight change in the generator frequency. 
Over the -4 db to +4 db meter scale, this frequency effect will 
be no more than about .01% thru 18 mc and no more than 0.1% at 
50 me. Ata fixed setting of the R-F ADJ control, the output 
variation across any band does not exceed 6 db. 


(j) R-F Attenuator Switches: There are seven slide switches, 
each controlling a separate resistive attenuator. The output 
voltage of the signal generator is calibrated in db with zero db 
equal to one microvolt across a 50 ohm load. By using the 7 
slide switches it is possible to obtain other output voltages. The 
output in db is the sum of the db readings from the seven 
switches, plus the db reading of the output meter. A chart on 
the front panel allows convenient conversion of the db readings 
to microvolts, and vice versa. 


(k) R-F Output Connector: R-F output from the generator 
is obtained from the R-F BNC connector. In order for the 
output voltage calibration to be correct, it is necessary to 
have a 50 ohm load on the output connector. 


* * * 


The SG-83B is calibrated in terms of the voltage across the 50 
ohm load. This convention has been adopted by most manu- 
facturers of standard signal generators. Some other manu- 
facturers use a different convention, calibrating their gen- 
erators in terms of the internal "constant voltage" which 
precedes an internal 50 ohm resistor. The output across a 

50 ohm load is one-half the output indicated by these gen- 
erators. This difference must be taken into account in 
making comparisons with the SG-83B. 


So long as the output meter reading is held constant, the open 
circuit output voltage from the SG-83B will be twice the cali- 
brated voltage across a 50 ohm load. The output meter reading 
will increase if all load is removed from the generator. The 
RF ADJ control is used to reset the meter to the original 
reading to maintain constant voltage. 
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The termination cable furnished with the SG-83B may be used to 
make convenient binding post connections to equipment under test. 
The termination cable has a two position slide switch marked 3 
"TERM" and "OPEN". In the 'TERM" switch position, a 50 ohm 
resistor in the termination unit is connected across the output 
cable. The signal generator output in microvolts will then appear 
across the binding posts. The ''TERM" switch position is used 
when the generator is connected to a high impedance load, such 
as the grid of a vacuum tube amplifier or the input of any high 
impedance amplifier. If the generator is connected to a 50 ohm 
load, or low impedance load such as the antenna terminals of 

the average communications receiver, the switch on the termi- 
nation unit should be in the "OPEN" position since the receiver 
antenna circuit will provide the load for the signal generator. 


Figure 3 Output Termination Cable 
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Some signal generators are calibrated in both microvolts and dbm, 
or db referred to one milliwatt. One microvolt across a 50 ohm 
load is a level of -107 dbm. The db output scale of the SG-83B 

is referred to one microvolt across 50 ohms because it is less 
confusing to add positive db switch settings rather than negative 
numbers. The db readings of the SG-83B may be converted to 
dbm by adding -107. For example, a level of +12 db, or 4 uV, 

is +12 -107 or -95 dbm. 


Use of a blocking capacitor in series with the output binding post 
is recommended to prevent accidental application of B+ from 
equipment under test to the signal generator output circuit and 
attenuator. For work above 1 mc, a .01 mfd blocking capa- 
citor is suggested. Larger capacity may be desired at lower 
frequencies. 


Harmonic output of the SG-83B may be used to obtain fre- 
quencies above 54 mc without calibrated output voltages. The 
second harmonic will be about 20 db below the fundamental 
frequency output. 


Calibrated levels lower than 0.6 uV are best obtained by using 
an external attenuator. The leakage from the SG-83B is 
sufficiently low that dependable tests may be made at 0.1 uV 
and below by this method. 


Ama 


THEORY OF OPERATION 


The SG-83B r-f oscillator uses a high frequency transistor to 
generate a signal tunable from 50 kc to 54 mc in six bands. The 
r-f power level is low which minimizes external leakage fields. 
Also, as a result of the low power level, warm-up drift is 
eliminated. To further enhance the stability, a low microphonic 
tuning capacitor and ceramic coil forms are used. Stable 
plunger style trimmer capacitors are used. 


On the lower frequency bands the impedance across the oscil- 
lator tuned circuit is much higher than the impedance represented 
by the transistor. It is necessary to tap the transistor across 
only a portion of the tuned circuit to maintain high tank circuit 

Q. This requires a tapped inductance having parasitic resonances 
other than the desired frequency. R, L, and C networks in the 
leads between the oscillator transistor and the tuned circuit 
prevent oscillation at these undesired frequencies. On band Ea 
diode is included in the network to improve oscillator waveform. 


The output of the oscillator is modulated by a second high fre- 
quency transistor which is operated as a Van der Bijl modulater, 
that is, an amplifier which is biased for operation in a region 
where there is substantial curvature of the transfer character- 
istic. The modulator uses the common emitter circuit in 

order to minimize the loading effect on the oscillator. Output 

at the modulator collector is read with the r-f output metering 

_ circuit. No tuned circuits are used in the modulator and as a 
result there is no discrimination against sidebands, even with 

10 ke modulation of a 50 ke carrier. 


A screwdriver adjusted potentiometer in the modulator output 
circuit is used to set the r-f output voltage to the indicated 
level. This is a factory setting which may be easily checked and 
readjusted if adequate test equipment is available, as described 
under MAINTENANCE. 


The seven switches which control individual pi attenuators may 


be used in any combination. Each attenuator consists of three 
5% resistors. The average accuracy of each attenuator is 2%. 
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The pi connection inherently provides a stable attenuator. A 

shift of all three of the resistors of +5% due to age or temperature, 
for example, would not change the attenuation by more than 1%. 
This is because the increase in the series resistance com- 
pensates for the increase in the shunt resistance. 


An error analysis based on measurement of 80 attenuators pre- 
dicts a 99% probability that the actual attenuation obtained with 
any combination of attenuator switch settings will be within 1 db 
of the nominal attenuation. 


Internal modulation is obtained from a transistor audio oscil- 
lator. This oscillator is of the phase shift type in which the 
primary frequency determining elements are three capacitors 
and three resistors. As a result of averaging the values of 
these six components, the frequency accuracy is within 5%. 
The level of the modulating voltage is controlled by the MOD 
ADJ panel potentiometer. The output from this potentiometer 
is applied to the modulator stage through a second (screw- 
driver adjusted) potentiometer which is factory set for 50% 
modulation at this indicated level. This setting may also be 
checked and readjusted as described under MAINTENANCE, 
The percent modulation is not affected by varying the r-f 
output level over the calibrated range. 


The meter uses a half wave, peak reading, diode rectifier to 
measure the r-f output level. The modulation metering circuit 
uses a full wave, average reading, bridge rectifier to prevent 
clipping or distortion of the modulating waveform. With an 
external modulating signal, the depth of modulation drops off 
at modulating frequencies below 100 cps. This is due to 
emitter degeneration in Q@2. The response of the full wave 
rectifier circuit to low frequencies is determined by the 

value of C30 which has been designed so that the indicated per 
cent modulation on the meter matches the true per cent 
modulation of the carrier down to 30 cps. 


All circuits in the generator are designed for 9 volt operation. 


The 9 volt potential is obtained from a full wave, well filtered 
supply operating from 115 volts, 50-60 cps. A 9-volt transistor 
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battery should be installed in the battery mounting clip inside 

the cabinet. Although it is not essential to have the battery in 
place, its use is recommended since it is a very effective regulator 
for the supply voltage and it will prevent frequency changes due to 
line voltage surges. A small "trickle" charging current will flow 
through the battery during line voltage operation. The charging 
current will be greatest (approximately 2-1/2 ma) when the 
bandswitch is set for 1 mc (Xtal). The charging rate is not 
affected by the other controls. The charging current drops off as 
the battery terminal voltage rises above 9 volts so the battery 
will not overcharge. 


When the battery is expended, its output voltage will drop and 

this will cause a decrease in the output indicated on the meter. As 
long as it is possible to set the meter to the desired db calibration 
line on the meter, accuracy of the output voltage is not affected 

by the decreased battery voltage. A depleted battery should be 
replaced promptly, however, to prevent corrosion of the 

battery clip, and preserve the voltage regulating effect of the 
battery. 


In normal operation the generator draws 8 to 13 ma from the 


battery or A.C. power supply. At this drain the NEDA 1600 
battery will provide about 40 hours of intermittent operation. 
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MAINTENANCE 


Periodic battery replacement when necessary requires installation 
of a fresh NEDA 1600 battery in the mounting clip, taking care to 
observe the marked polarity. Inserting the battery with the po- 
larity reversed will not damage the signal generator, but will 
subject the battery to a current drain five times normal. The 
correct battery is: 


Eveready No. 226 
RCA No. VS300A 
Burgess P6 or PM6 


Replacement batteries should be stored in a cool place or 
refrigerator to obtain long shelf life. These batteries may be 
kept in perfect condition for years if stored near zero degrees 
F, producing full output after returning to room temperature. 


Frequency recalibration is performed by two screwdriver 
adjustments on each band as shown on Figure 4. Each adjustment 
should be repeated several times for greatest accuracy. Fre- 
quency calibration adjustments are most conveniently made with 
the aid of a frequency meter such as the BC-221 or LM- series 
of instruments. The frequency meter should be set to the fre- 
quencies given in Figure 4. These frequency meter settings 
will produce clear, distinct beats. The calibration adjustments 
should be made with the r-f output meter reading within its 
calibrated range rather than pegged at full scale, for greatest 
calibration accuracy. 


Recalibration of the r-f output level is not likely to be re- 
quired but should it become necessary it is accomplished by a 
screwdriver adjustment through the small hole above the 
bandswitch as shown in Figure 4. Set the generator for 0.1 
volt output at 600 ke as indicated on a suitable voltmeter, 
such as a Hewlett-Packard Model 400, Eico Model 250, or 
other accurate meter, connected across the output cable 
binding posts with the switch in the TERM position. Set the 
"CALIBRATE RF LEVEL" screwdriver adjustment so that 
the SG-83B meter reads zero db with 0.1 volts output. (This 
adjustment may be performed at 50 kc instead of 600 kc if 
the voltmeter used is not accurate at 600 kc.) 
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Alignment Alignment 
SG83B Band BC221 Frequency Low Frequency High Frequency 
A 3.000 mc 18 mc 04 mc 
B 1.000 mc (Xtal) 7 mc 17 mc 
C 1.000 mc (Xtal) 2.0 mc 6.0 mc 
D 200 ke 600 ke 1800 ke 
E 200 ke 200 ke 500 ke 
F 200 ke 20 ke 150 ke 


Figure 4 Model SG-83B Alignment Adjustments 


Readjustment of the modulation per cent is accomplished by a 
screwdriver adjustment through the small hole above the MOD 
ADJ control. The modulation pattern, Fig. 5, should be obtained 
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on an oscilloscope connected across a 50 ohm termination on the 
generator. Modulation per cent should also be set with a level 
of 0.1 volts at 600 ke (or 50 ke if oscilloscope bandwidth is 
limited). With the meter indicating 50% modulation adjust the 
"CALIBRATE MODULATION LEVEL" screwdriver setting until 
B/A = 3/1 in Figure 5. If desired, the modulation may be 
calibrated at the 30% point on the meter. For 30% modulation, 
B/A=91386% 


Figure 5 Modulation Envelope 


Other percentages of modulation may be computed from the re- 
lationship: 

B-A 

Bt+A 


Per Cent Modulation = 100 x 


Although transistors have outstanding advantages in making 
practical battery operation and in elimination of warm-up drift, 
the transistor is inherently less tolerant than a vacuum tube to 
voltage transients. For this reason use of a blocking capacitor 
in series with the output binding post is recommended in routine 
work. This will prevent damage to the switch attenuator and 
output transistor in the event there is accidental contact with 
the B+ from the equipment under test. For work at 1 mc and 
above, a .01 mfd capacitor is suggested. For lower frequencies, 
higher capacity may be preferred. It is also possible to 
destroy the output transitor if a transciever under test is 
accidentally turned to transmit while connected to the SG-83B. 
The switch attenuator can withstand the steady application 

of up to 6 volts D.C. or rms without damage. 
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Field replacement of transistors is not difficult and will not in- 
validate the microvolt calibration of the SG-83B. It is not 
necessary to return the generator to the factory. The shielded | 
switch attenuator need not be disturbed. Only the shield over 
the generator assembly is removed, by removal of sixteen 
screws. 


If the audio oscillator transistor, Q3 (type 2N508) is damaged, 
it can be replaced without affecting the modulation frequency, per 
cent, or waveform. 


If the r-f output transistor, Q2 (type 2N741A) is damaged, it can 
be replaced without affecting the microvolt calibration in any way. 
The per cent modulation will require recalibration with an 
oscilloscope, as described above. 


The oscillator transistor, Q1, (type 2N741) can be replaced also 
without affecting the microvolt calibration. Replacement may 
cause a slight change in the frequency calibration, although 
usually the change will not exceed the 1% calibration tolerance. 
If the frequency dial calibration error is excessive after 
oscillator transistor replacement, the dial may be recalibrated 
with a frequency meter as described above. 


Correct D.C. voltages are shown on the schematic diagram at a 
number of circuit points as an aid to troubleshooting. All D.C. 
voltages under 10 volts are read on the 10 volt scale of a 20, 000 
ohms per volt meter. R-F and audio frequency voltages are 
also shown in parentheses. These are read with an A.C. meter 
such as the Hewlett Packard 400 or Eico 250. 
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APPENDIX 
RECEIVER MEASUREMENT PROCEDURES 


The most frequently made receiver measurements for which a 
standard signal generator is required are the: (1) Signal-Plus- 
Noise-to-Noise Ratio, (2) Response Curve, and (3) Image and 
Spurious Response Rejection. A description of the measurement 
technique for each follows. 


1. Signal-Plus-Noise-to-Noise Ratio measures the ability 
of a receiver to extract the modulation from a weak signal. The 
receiver is operated in the normal condition for reception of 
amplitude modulation. An output voltmeter is connected across 
the audio output terminals or loudspeaker. The audio gain 
control is set for a convenient reading near full scale on the 
output meter, from a strong signal, modulated 30% by 400 
cycles, from the signal generator. The signal generator is 
operated with the termination cable in the "OPEN" condition, 
since the receiver antenna circuit will terminate the signal 
generator. The output of the signal generator is then decreased 
gradually while the modulation is switched on and off, until 
there is a 10 db increase in receiver output with modulation 
over the receiver output from the unmodulated signal. The r-f 
level where this condition is obtained is the 10 db Dae N 
sensitivity in microvolts. 


2. Response Curves are usually measured at the i-f fre- 
quencies of the receiver since the selectivity of r-f amplifiers 
or other tuned circuits has little influence on the shape of the 
curve. Elements which may result in non-linearity in the re- 
ceiver must be eliminated to obtain a valid measurement. For 
this reason, the AVC circuit is usually shorted or disabled and 
the second detector is operated at a constant level for all 
measurements. The response curve should be made using the 
lowest possible signal levels which will override noise because 
selective circuits are usually distributed between amplifier 
stages and care must be observed in preventing overload of any 
stage of the amplifier. A modulated signal and audio output 
meter may be used conveniently when measuring response 
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curves in which the bandwidth is several kilocycles, but for very | 
narrow response curves of 1 kilocycle or less in width, an un- 
modulated signal is necessary to avoid discrimination against 

the sidebands. A vacuum tube voltmeter is used, with the un- 
modulated signal, and the de voltage across the second detector 
load resistor is used as an output indicator. 


Either the DC voltage across the second detector load resistor or 
the audio output voltage should be maintained constant as the input 
frequency and input level from the signal generator are varied. In 
this way the response curve can be measured over a 60 to 80 db 
range. 


3. Image or Spurious Frequency Rejection is measured with 
the same requirements which apply to response curves, i.e., the 
reference level at the frequency to which the receiver is tuned 
should be held constant, and should be the lowest level capable of 
producing an easily discernible output. The AVC should also be 
disabled. After obtaining a reference sensitivity or input for 
standard output at the receiver frequency, the signal generator 
should be tuned to the image frequency and the signal generator 
output increased until the same standard output level is obtained 
from the receiver. Image rejection is then the ratio of the 
signal generator level at the image frequency to the level at the 
receiver frequency for constant output. Other spurious responses 
are measured in a similar way, operating the signal generator 
at high output level as it is tuned over its complete range and then 
adjusting to the standard output for measurement of the spurious 
rejection ratio. Responses due to harmonic output from the 
signal generator are disregarded. 
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WARRANTY 


Repair or replacement of any defective part with- 
in ninety days after purchase will be made pro- 
vided the unit is delivered with transportation 
charges prepaid to the factory and provided the 
unit has not been subjected to misuse. This 
warranty is in lieu of all other warranties ex- 
pressed or implied. 


MULTIPLIER PREFIXES 


REWER DO IIED CUE a! eR A IA LOE 
Pretix Abbreviation* t Multiplier 


tera 
giga 
mega 
kilo 
deci 
centi 
milli 
micro 
nono 
pico 
“Although the abbreviations shown are recommended, almost all technical publi- ; 


cations deviate to use upper or lower case letters for consistency in iN es or to 
conform to common usage.. 
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